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Abstract 

This model of arterial thrombosis induced by laser was used to 
evaluate the effect of aspirin (Aspegic®) on embolization- A 
partial occlusion was induced in small mesenteric arterioles 
(diameter 35-40 *im) with an Argon Laser. The laser induced 
the formation of a vessel wall lesion with damage of endothe- 
lial cells. Thrombus formed within seconds after the laser 
lesion and grew rapidly. Embolization began within the min- 
ute following the laser flash. Thrombus formation and emboli- 
zation were repetitive phenomena. The duration of emboliza- 
tion was 6.50 ± 0.84 min in the control group. Then the 
thrombus became stahle and partially obstructed the vessel 
lumen. The administration of aspirin at three doses (50, 1 00, 
200 mg/kg) by intramuscular injection, 1 5 min before the laser 
injury, induced three different phenomena: (1) an increase of 
the number of laser injuries required for the thrombus forma- 
tion; (2) a dose-dependent decrease in the duration of emboli- 
zation, and (3) a dose-dependent decrease in the number of 
emboli. The highest dose injected induced the strongest reduc- 
tion in the duration of embolization and the number of 
emboli. 



Introduction 

Arterial thrombosis develops at endothe- 
lial lesions. In response to damage of the ves- 
sel wall, platelets adhere rapidly to the colla- 



gen, a component of vascular subendothc- 
lhutL Afterwards they release the contents of 
their granules and aggregate reversiWy [1, 2]. 
The aggregates can be swept away by the 
blood flow and a new thrombus forms again, 
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Fig. 1 . Schema of the laser com- 
bination with the microscope. 1 - 
Argon laser; 2 - obturator; 3 - 
inverted microscope axiovert 10; 
4 - camera DXC 1 07 ?; 5 * mono- 
tor PVM 1 440 QM. Thcpath of the 
laser beam was in a continuous line 
and the path of the light was in a 
dotted line. 
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Such aggregates in humans can be responsible 
for cerebral transient ischemic attack and mi- 
nor ischemic stroke. 

Different models of arterial thrombosis 
have been developed in animals. Arterial 
thrombosis induced by laser beam has the 
greatest resemblance the pathological pro- 
cesses resulting from a lesion observed in hu- 
man disorders* Indeed, with this model, itwas 
possible to obtain a restricted destruction of 
the endothelial wall The endothelial injury 
was induced by an argon laser in rat mesenteric 
arterioles with a diameter of 3 5-40 nm [5> 6]. 

The aim of this study was to induce a ves- 
sel wall lesion and to evaluate the effect of 
aspirin (Aspegic®) on thrombus embolization. 
Different evaluation criteria on the drug ef- 
fects were studied* The number of laser le- 
sions required to induce thrombus formation 
was determined in control animals and in rats 
which had received the drug. Other parame- 
ters studied were the number of emboli and 
the duration of embolization. 



Material and Methods 

Animals 

The investigations were carried out on male Wfetar 
rats from the Depre breeding center (Saint-Douldxaio\ 
FranoeX weighing 430-450 & A stabling period of 8 
days preceded the beginning of experimentation. The 
rats were anesthetized by intramuscular injection 
(250 mg/kg BW) of thiopental sodium (Nesdonal®), 
Laboratoirc Spetia, France), After a median laparoto- 
my* an intestinal loop was mounted on the microscope 
table. Arterioles with a diameter of 35-40 urn, were 
isolated. Two arterioles were investigated per rat Five 
rats were studied in each group. 

Material 

Vascular lesions were induced by an argon laser 
(StabiHte 2016, Spectra-Physics, France). The wave- 
length nsed was 514.5 nm. The energy was adjusted to 
SO mW. The laser beam was applied to the arteriole for 
1/30 s. The laser was mounted on an inverted micro- 
scope (Axiovert 10, Zeiss, France). The observations 
were achieved through a X 100 oiI-fmrn,ersxon leas. A 
video camera (colour camera CCD) was attached to 
the microscope and was connected to a monitor 
through which thromhons and embolus formation 
could be visualized (fig* 1). 
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Fig. 2. Number of laser injuries required to induce 
thrombus foxxnarion. ASS - Aspegic. Tho doses are 
expressed in rag/fcg. Laser energy: 80 nxW. Exposure 
tunc: 1/30 s. The data arc presented as means ± 1 SIX 
In each group of 5 rats, ten vessels are hrv-estigated. 
*p < 0.05 - Significant changes compared to con- 
trols. 



fig, 3. Number of emboli mobilized after laser 
injuries, ASS - Aspegic, The doses are expressed in 
mgflcg. Laser energy: 80 mW. Exposure time: 1/30 s. 
The data are presented as means ± 1 SD. In each 
group of 5 rats, ten vessels are investigated- * p < 0.05 
- gfojfireiTit ^Qr cr* compared to controls. 



Parameters Studied 



(1) The number of laser injuries reojaired to in- 
duced thrombus formation* If no thrombus formed 
after tho first laser application, another flash laser was 
applied to the vessel one minute after the first lesion. 
Laser application was stopped when adhesion and 
platelet aggregation began and when the thrombus was 
visible. 

(2) The number of emboli which were removed by 
the bloodstream after laser injuries, 

(3) The duration of embolization. 

Drug Tested 

The aspirin preparation used (Aspegic) is an acety- 
late of lysine {LabaiaJoire Synthelabo, France). Three 
doses were tested: 50, 100 and 200 mg/kg. Fifteen min- 
utes before the experiments had begun, rats were 
treated with one dose of Aspegic by intramuscular 
injection* Five rats and two vessels in each rat were 
investigated per group. 

Statistics 

Statistical analyses are carried out on PCSM*Soft- 
ware (Ddtaooft, France). Results are expressed as 
mean ± 1 SD. The data were evaluated using nonpars 
metric tests: Kruskal-Wallis test and Mann-Whitney 
test between the group of animals which had zecerveed 
AspegiC and the placebo group, p values less than 0.05 
were regarded as significant 



Results 

The results obtained with control rats and 
after treatment with aspirin (Aspegic) are 
summarized in figures 2-4. 

In control animals, 1.20 ± 0.42 laser inju- 
ries were necessary to induce the formation of 
a platelet thrombus (fig. 2). Injection of As- 
pegic led to an increase of the number of the 
laser injuries whatever doses were admin- 
istered* Moreover, the administration of 
50 rug/kg of Aspegic induced a slight but no 
significant increase of this number. This num- 
ber of laser irvjuries was only significantly 
increased after the administration of 1 00 and 
200 mg/kg. 

The second parameter studied was the 
number of emboli which were released. The 
arirninistration of Aspegic whatever the in- 
jected doses (50, 100 and 200 mg/kg) signifi- 
cantly decreased embolus formation (fig. 3). 
The percent decrease in the number of emboli 
was 28, 50 and 68% after the administration 
of 50, 100 and 200 mg/kg of Aspegic, respec- 
tively. 
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Fig. 4. Deration of embolization. ASS - Aspegic 
The doses arc expressed in m$/kg. Laser energy; 
80 mW. Exposure time: 1/30 s. The data expressed in 
minutes, are presented as means ± 1 SD. In each 
group o f 5 ntts, ten vessels are investigated. * p < 0.05 
- Significant changes compared to controls. 



The duration of embolization was deter- 
mined in control rats and in rats which had 
received Aspegic. In control 'rats> emboKza^ J 
tion persisted for 6.50 ± 0.84 min, Aspegic 
administration induced a dos&dependent de- 
crease in the duration of embolization (fig. 4). 
The percent of decrease of this parameter was 
15, 32 and 41% after injection of 50, 100 and 
200 mg/kg of Aspegic* respectively. 

These results show th at Aspegic was effec- 
tive in the prevention of embolization. The 
injection of the highest dose (200mg/kg) in- 
duced the strongest effect on the number of 
emboli and the duration of embolizatioix. 



Discussion 

Argon laser damages the vessel wall includ- 
ing endothelial cells. The injury was restricted 
to a few cells. In less than 1 min, the lesion 
leads to adhesion and reversible platelet ag- 
gregation. The growing thrombus embolizes 
and then it forms again until it becomes sta- 
ble. 



In control rats; a mean of 1.20 ± 0.42 laser 
injuries were required to induce thrombus 
formation while the administration of As- 
pegic significantly increased this number. As- 
pirin is known for its antithrombotic effects 
[6> 7], Aspirin inhibits platelet aggregation 
induced by arachidonic acid, collagen, and 
the second aggregation induced by ADP, epi- 
nephrin, thrombin. It is an irreversible inhibi- 
tor of platelet cyclooxygenase [8, 9J. 

After injection of 50 mg/kg of Aspegic, a 
mean of JL60 ± 0.51 laser injuries were 
required for thrombus formation* As Aspegic 
inhibits platelet aggregation, it is possible that 
a more important lesion must be induced by 
laser to result in the development of a throm- 
bus in the vessel lumen. 

Indeed, the pro-aggregatory activity of the 
different layers constituting the vessel wall 
increased from the internal elastic lamina to 
the adventitia [10]. A more extensive lesion in 
the vessel wall which could reach the media, 
could explain thrombus formation in spite of 
the presence of Aspegic in the circulation. The 
higher injected dose, the greater number of 
laser injuries required for thrombus forma- 
tion compared with the control, must be im- 
portant so the lesion must be more extensive. 

The second parameter studied is the num- 
ber of emboli which are removed by the 
blood-stream after laser injuries. Thrombus 
embolization differed significantly from that 
observed in control rats. The number of em- 
boli decreased with increasing dose. Different 
hypotheses can be put forward. It is most 
likely that the thrombus formed is smaller 
than in control rats and the final structure of 
the thrombus is produced more rapidly, re- 
ducing the time period during which the em- 
bolization can occur. This fact is supported by 
the analysis of the duration of embolization. 
Indeed, the administration of Aspegic induces 
a significant decrease of this duration what- 
ever the injected doses. 
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This study, wo effects of Aspegic have 
been demonstrated: it induces a diminution 
in the number of emboli and it reduces the 
duration of embolization. The stronger effect 
is obtained after the injection of the higher 
doses tested (50, 100 and 200 mg/kg). 

In spite of the results of a study from the 
dutch TIA trial study group* [11 ], in which the 
authors found -that 30 mg of aspirin daily had 
similar effects than the dose of 2 83 mg in the 
prevention of vascular events in patients with 
a transient ischemic attack or minor stroke, 
our study indicates that the injection of high 
doses of Aspegic is more effective against 
thrombus formation and the embolization at 
least in rats. 



Conclusion 

Aspegic is an antiaggregant drug which in- 
hibits platelet cyclooxygenase. Its use in 
thrombosis prophylasis is broad (ischemic 
stroke, prevention of myocardial infarction 
and cerebrovascular diseases). 

This study shows results of Aspegic injec- 
tions at different doses (50, 100 and 200 mg/ 
kg) on the development of the thrombus. The 
effect of Aspegic on the number of emboli and 
on the duration of the embolization is stron- 
ger if higher doses are injected. 

Aspegic in this study inhibited thrombus 
formation, tbe number of emboli formed and 
the duration of embolization. These effects 
were clearly dose dependent 



References 

nation of platelets in ritmingrri "ves- 
sels. Proc fcSocLondCB] 1981294: 
241-250. 

2 TschopS TB, Banxagartncr H, SiK 
txtfbaucr K, Sinzmsen B: Pikelet 
adhesion and platelet thrombus for- 
nation on subcodtthefcwe of hn- 
ujMi arteries and venous exposed to 
flowing bleod in vitro; A compari- 
son with rabbit aorta. Ha naMwtas i f! 
1979;8;l9-29. 

3 Foster V, Cbesebro J: Antithrom- 
botic therapy: Role of platelet inhib- 
itor drugs. Management of arterial 
thromboembolic and atbtrosclfr- 
rutic disease Mayo Clin Pipe 1981; 

56265-273. 

4 Wom^tF^Ucoz^HaguenauM, 
Pepin B: Le risque MmarmgSque 
d*un accident ischemiquo cerebral 
recent sous traiunent anticoagulant 
Semame Hop Paris 15S6>.5033- 
3034. 



Weicfacrt W, Brecon HK, Staubc- 
wnd J: Application of a laser in- 
duced endothelial injury model ifi 
tbe screening of antithrombotic 
drngs. Scrmn Tbromb Baemost 

Weichcrt W, PauHkft V, Brcddin 
HK: Laser induced tbrombi in rat 
mesenteric vessels and antithrom- 
botic drugs. HnrmOfitaflis 1983;13: 
61-71. 

' Weichcrt W, Breddio HX: Anti- 
thrombotic effects of ocetybalicylic 
acid (ASA) and pentoxifylline in la- 
ser induced thrombosis in rat mes- 
enteric vessels. Vasa Band 19&5;14: 
Heft 3. 

t Buchanan M» Butt R# Marknanat B, 
Hirsh J: Effects of aspirin and salicy- 
late on platelet function, Tbromb 
Hacmost 1983^0:101. 



9 Harker L, Fusxer V: Phannaoology 
of platelet inhibitors. J Am Coll Car- 
diol 1986;&21B~32B, 

10 Moncada S, Herman AG, O'ffiBS* 
E, Vane Jf; Differential formation of 
prostacyclin (PCX or PGE) by 
layer* of the arterial wall An expla- 
nation for the antithrombotic prop- 
erties of vascular endothelium, 
Thromb Res 1977;11:323-344. 

U The Dutch TIA Trial StudyGrewp: 
of two doses of aspi- 
rin (30 mg vs. 233 mg a day) in pa- 
tients alter a transient ischemic at- 
tack or minor ischemic stroke. N 
EaglMcd 1991;325:1261-1266. 



12 



Vesvres/Pontrejnep tric h/T al armr / 
OouiremcjKUch 



£l O bollza tiOO and Aspirin 



PAGE 13/41 » RCVD AT 1/11/2007 4:06:26 PM [Eastern Standard Time] * SVR:USPT0£FXRM/1 1 ' DNIS:2730626 ' CSID: * DURATION (mm-ss):22-36 



